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(54) RELEASE PAPER g^3J AVAILABLE COPY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a release paper capable of preventing penneation of a releasing 
agent due to excellent barrier properties, having excellent releasabllity by preparing a composition 
obtained by mixing a carboxy group-containing polyvinyl alcohol-based resin having a specific viscosity 
with a prescribed polyacrylate. 

SOLUTION: A polyvinyl alcohol-based resin having 0.1-10 mol% carboxy group content, 1-40 mPa.s 
viscosity of 10 v/i.% aqueous solution at 2,5x105 sec-1 shear rate at 40°C in an amount of 100 pts.wt. is 
mixed with 0.1-20 pts.wt. of a polyacrylate such as sodium, potassium or ammonium polyacrylate having 
500-30,000 degree of polymerization to prepare a composition. A base paper such as (semi)glassine 
paper, etc. is coated with 0.1-10 g/m2 calculated as a solid content of a coating solution having 0.1-20 
% of the composition and provided with a layer of a releasing agent such as a silicone-based resin, 
etc., to give the objective release paper 
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[Document Name] 

SPECIFICATION 

[Title of the Invention] 

RELEASE PAPER 

[CLAIMS] 

1. A release paper which comprises a base paper and a resin 
composition (a) applied thereon comprising a polyvinyl alcohol resin 
having a carboxyi group and a polyacrylate. 

2- A release paper which comprises a base paper and a resin 
composition (a) applied thereon comprising 100 parts by weight of a 
poljrvinyl alcohol resin having a carboxyi group and 0. 1 to 20 parts by 
weight of a polyacrylate. 

3. The release paper of Claim 1 or 2, wherein the content of 
the carboxyi group within said polyvinyl alcohol resin having a calboxyl 
group is 0. 1 to 10 % by mol. 

4. The release paper of Claim 1, 2 or 3, wherein viscosity of a 
10 % by weight aqueous solution of said polyvinyl alcohol resin having a 
carboxyi group under a shearing rate of 2.5X lO^sec'^ at 40''C is 1 to 40 
mPas, 

[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 
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(Technical Field of the Invention] 

The present invention relates to a release paper and more 
specifxcall3' to a release paper having a base paper such as a glassine 
paper, which is excellent in releasability, recycling property and solvent 
resistance property (to the applied releasing agent). 
(0002] 
[Prior Art] 

Conventionally, a release paper is used in many fields as a 
substrate of, for example, an adhesive label, adhesive tape and adhesive 
sheet. Generally, a release paper has a constitution in which a layer of 
a releasing agent is formed on the sxirface of a base paper. In order to 
prevent the releasing agent from permeating into a base paper and 
preferably to form a layer of a releasing agent on the surface of the base 
paper, a process of forming a layer of a polyolefin resin such as 
polyethylene or a process of forming a barrier layer of, for example, 
polyvinyl alcohol resin, carboxymethyl cellulose, gasein and polyacetic 
vinyl emulsion is conducted. 
[0003] 

[Problems to be Solved by the Invention] 

However, although the barrier effect is sufficient when a 
polyolefin resin layer is formed, disposing the resin is a big problem in 
view of recycUng papers these days. On the other hand, in the 
conventional case wherein a layer of, for example, a polyvinyl alcohol 
resin is formed, although the problem of recycling is cleared, barrier 
property is insufficient. Therefore, a release paper which has a barrier 
layer which satisfies both recycling property and barrier property, and is 
also excellent in releasability is desired 
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(0004] 

[Means to Solve the Problem] 

As a result of an intensive study in view of the problem, the 
present inventors have found that a release paper which comprises a 
base paper and a resin composition (a) applied thereon comprising a 
polyvinyl alcohol resin having a calboxyl group and a polyacrylate can 
solve t±ie above -mexitioned problem and completed the present 
invention. 
[0005] 

[Embodiments of the Inventibn] 

The present invention is described specifically as follows. 
The release paper of the present invention comprises a base paper and a 
resin composition (a) applied thereon comprising a polyvinyl alcohol 
resin having a calboxyl group and a polyacrylate. The polyvinyl alcohol 
resin having a calboxyl group is not limited as long as a polyvinyl alcohol 
resin which has a carboxyl group is used. A process of preparing the 
poljnrinyl alcohol resin having a carboxyl group is not hmited, either. 
Examples of the process are a process wherein a copolymer is obtained 
from an unsaturated monomer having a carboxyl group and a vinyl ester 
compound and then the copolymer is hydrolyzed, and a process wherein 
a monomer having an oxyalkylene group is graft-polymerized to a 
polyvinyl alcohol resin having a carboxyl group. The former method is 
more practical from the view point of preparation and property of the 
resin. 
[0006] 

Hereinafter, che former process is explained concretely. 
Examples of the unsatured monomer having a carboxyl group are 



'03 5 VK'IHVSV C680 9^69 90 IVJ sf 90/20 1^006 



5 



monomers such as etiiylene-type unsatured dicarboxyiic acid (maleic 
acid, fumaric acid and itaconic acid), ethylene-type unsaturated 
carboxylic acid monoester (maleic acid monoalkyl ester, fumaric acid 
monoalkyl ester and itaconic acid monoalkyl ester), ethylene-type 
unsatured dicarboxyiic acid diester (maleic acid dialkyl ester, fumaric 
acid dialkyl ester and itaconic acid dialkyl ester), ethylene-type 
unsaturated carboxylic acid anhydride (maleic anhydride and itaconic 
anhydride) and (meth) acrylic acid, and salts thereof. Of these, 
ethylene-type unsaturated carbojjylic acid monoester or the salt thereof 
is preferably used. 
(0007] 

Examples of the vinyl ester compound are vinyl formate, vinyl 
acetate, vinyl propionate, vinyl butsrrate, vinyl caprate, vinyl laurate, 
vinyl versatate, vinyl palmitate and vinyl stearate. These compounds 
are used alone or a combination of them can be used. Of these, vinyl 
acetate is particularly high in practicability. 
[0008] 

In the present invention, other than the above monomers 
having a carboxyl group and vinyl ester compounds, a polymerization 
can be carried out in the presence of at most 50 % by mol of 
copolymerizable monomers (with vinyl esters) such as allyl esters of 
satured carboxylic acid (such as allyl stearate, allyl laurate, palm oil 
fattv acid aUy] nstrr , allyl octylate and allyl butyrate), a -olefin (such as 
ethylene, propylene, a-hexene, a-octene, a-decene, a-dodecene, a 
-hexadecene and a-octadecene), alkyl vinyl ether (such as propyl vinyl 
ether, butyl vinyl ether, hexyi vinyl ether, octyl vinyl ether, decyl vinyl 
ether, dodecyl vinyl ether, tetradecyl vinyl ether, hexadecyl vinyl ether 
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and octadecyl vinyl ether), alkyl allyl ethers (such as propylallyl ether, 
butylallyl ether, hexylallyl ether, octylallyl ether, decylallyl ether, 
dodecyl allyl ether, tetradecyl allyl ether, hexadecyl allyl ether and 
octadecylallyl ether), furthermore (methjacrylamide, (meth)acrylonitrile, 
(meth)allyl sulfonate, ethylene-type unsatured sulfonate, styrene and 
vinyl chloride. The copolymeri2;ation process is not limited and known 
polymerizaion processes can be carried out. A solution polymerization 
in which alcohol such as methanol and ethanol is used as a solvent is 
usually carried out. 
[0009] 

In the above process, any process can be used as the process 
for charging monomers, such as a process in which the whole amount of 
vinyl ester compound and a part of the above unsatured monomers 
having a carboxyl group are charged and then a polymerization is 
started, and the rest of the unsatured monomers are added 
continuously or separately during the polymerization, and a process in 
which a whole amount of the above unsatured monomers having a 
carboxyl group is charged. The copolymcrization reaction is carried out 
using known radical polymerization catalysts, such as 
azobisisobutyronitrile, acetyl peroxide, benzoyl peroxide and lauroyl 
peroxide. The reaction temperature is selected from the range of 50°C 
to boiling point. 
[0010] 

The copolymer obtained by the above process is subsequently 
hydrolyzed to become a polyvinyl alcohol resin having a carboxyl group. 
The copolymer is dissolved in alcohol, acetic ester or a mixture thereof 
and then hydrolyzed in the presence of an alkali catalyst. Examples of 
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the alcohol are methanol, ethanol and butanol. Examples of the acetic 
ester are methyl acetate and ethyl acetate. The concentration of the 
copolymer within the alcohol is selected from the range of 20 to 50 % by 
weight. As the hydrolysis catalyst, an alkali catalyst such alkali metal 
hydroxide or alcoholate, for example, sodium hydroxide, potassium 
hydroxide, sodium methylatc, sodium ethylate and potassium methylate 
must be used. An amount of the catalyst used is required to be 1 to 1 00 
mmol per equivalent based on the vinyl ester compound. 
[0011] 

In this case, the hydrolysis temperature is not limited, and is 
usually selected from the range of 10 to TO'^^C and preferably 30 to 40''C 
The reaction is usually carried out over 2 to 3 hours and a hydrolysis 
degree is selected from the range of preferably 10 to 100 % by mol, more 
preferably 50 to 100 % by mol and most preferably 70 to 100 % by mol. 
Moreover the process in which a vinyl alcohol component is 
compounded is not limited to the above processes and a process in 
which a polyvinyl alcohol (a partial hydrolyzed compound or a 
completely hydrolyzed compound) is subsequently reacted with an 
oxidized alkylenc compound can also be carried out. In this way, the 
poljnrinyl alcohol resin having a carboxyl group can be obtained. The 
content of the carboxyl group is preferably 0. 1 to 10 % by mol and more 
preferably 0.5 to 5 % by mol. When the content of the carboxyl group is 
less than 0.1 % by mol, solvent resistance property of the applied solvent 
to the releasing agent is likely to be low. On the other hand, when the 
content of the carboxyl group is more than 10 % by mol, solubility as a 
coating solution is likely to be poor, which is unpreferable, 
[0012] 
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In the present invention, it is preferable that viscosity of 10 % 
bj^ weight aqueous solution of the polyvinyl alcohol resin having a 
carboxyl group under a shearing rate 2.5X lO^sec*^ at 40°C is preferably 
1 to 40 mPa-s (more preferably 5 to 30 mPa-s). When viscosity of the 
aqueous solution is less than 1 mPa-s, barrier property of the paper 
decreases and consequently the amovmt of the releasing agent 
permeating into the paper increases. On the other hand, when 
viscosity of the aqueous solution is more than 40 mPa • s, coating 
property of the coating solution decreases, which is unpreferable. 
Examples of the polyacrylate which is compounded with the above 
poly^nyl alcohol resin having a carboxyl group are sodium polyacrylate, 
potassium polyacrylate and ammonium polyacrylate. The 
polymerization degree of the polyacrylic acid is preferably 500 to 30000 
and more preferably 1000 to 7000, but is not limited thereto. 
[0013] 

In the present invention, a resin composition (a) which 
comprises a poljrvinyl alcohol resin having a carboxyl group and a 
polyacrylate is used. The amount of the compounded polyacrylate is 
preferably 0.1 to 20 parts by weight, more preferably 1 to 7 parts by 
weight and most preferably 2 to 5 parts by weight based on 100 parts by 
weight of the polyvinyl alcohol resin having a carboxyl group. When the 
amount of the compounded polyacrylate is less than 0. 1 parts by weight, 
an effect of compounding a polyacrylate is poor. On the other hand, 
when the amount of the compounded polyacrylate is more than 20 parts 
by weight, barrier property of the paper decreases and consequently an 
amount of the releasing agent permeating into the paper increases and 
at the same time adhesion with the releasing agent applied thereon 
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decreases, which is unpreferable. 
[0014] 

When applying the resin composition (a) on the base paper, it 
is used generally in the form of an aqueous solution, but it can also be 
used in a solvent form. The type of solvent is sutably selected according 
to the property of the polyvinyl alcohol resin having a carbojcyl group and 
the compounding ratio of the polyvinyl alcohol resin having a carboxyl 
group and polyaciylate. For example, since a polyvinyl alcohol resin 
having a carboxyl group which has a relatively low hydrolysis degree is 
obtained in a paste form, the solution used in polymerization or 
hydrolysis can be used as it is or solvent can be replaced if needed. 
[0015] 

The process of preparing the coating solution is not limited 
and water (or solvent) and the above resin composition (a) are mLxed 
together. The concentration of the resin composition (a) is accordingly 
controlled, but is usually selected from the range of about 0. 1 to 20 % by 
weight and preferably about 1 to 10 % by weight from the viewpoint of 
workability. Moreover, in the present invention, known additives such 
as a hydration resistance agent, for example, glyoxal, epichlorohydrin, 
zirconium ammonivmi carbonate, tetra-n-butyl titanate, tetra-n- 
isopropyl titanate and urea resin, defoaming agent, surfactant, 
antiseptics, insecticide, rust-proofer and thickener can be added to the 
coating solution if necessary. Furthermore, another paper processing 
agent such as another known polyvinyl alcohol, starch, carboxymethyl 
cellulose, acrylic latex, and SBR latex can also be mixed, within the 
range which does not spoil the feature of the present invention. 
[0016] 
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In this way, the coating solution is applied on the base paper. 
In the applying process, any of known methods such as size press coat, 
roll coater method, air doctor method, blade coater method, and gate roll 
coater method is adopted. The amount of the coating solution is 
adjusted so that the sum of the polyvinyl alcohol resin having a carboxyl 
group and a fluoro compound having a hydrophilic group becomes 
preferably about 0.1 to 10 g/m^ (converted to solid content) and most 
preferably about 0.5 to 5 g/m^ (converted to solid content). The base 
paper used is not limited. Examples thereof are glassine paper, semi- 
glassine paper, kraft paper, Japanese paper, wood free paper and 
nonwoven fabric, and of these, glassine paper and semi-glassine paper 
are preferably used. In this way, a layer of the resin composition (a) is 
formed on the base paper and a layer of the releasing agent is formed 
further on the surface thereof to become release paper. The releasing 
agent is not limited and for example, silicone resin and fluorine resin are 
used. 
[0017] 
[Examples] 

Hereinafter, the present invention is explained concretely by 
Examples. In Examples, "part(s)" and "%" represent a weight standard 
unless specifically stated. 
[0018] 

Example 1 [Preparation of a polyvinyl alcohol resin having a carboxyl 
group] 

A polymerization vessel was charged with 500 parts of vinyl 
acetate, 3.4 parts of maleic acid and 85 parts of methanol and then the 
temperature inside of the vessel was raised in a nitrogen gas current 
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while stirring, being refluxed at 60°C for 30 minutes. 0.08 % by mol of 
azobisisobutyronitrile based on vinyl acetate was added and a methanol 
solution of maleic acid was dropped thereto so that the charged 
modification degree became 1.0 % by mol, carrying out the 
polymerization reaction for 6 hours. After the reaction was completed, 
methanol vapor was blown into the vessel to eliminate unreacted 
monomers, obtaining a methanol solution of the copolymer. Next, the 
obtained methanol solution was diluted to 40 % by methanol. Futher, 
40 % by mmol of sodium hydroxide based on vinyl acetate within the 
copolymer was added to hydrolyze the copolymer. The hydrolyzed 
compound obtained was filtered and then was dried at 70°C, obtaining a 
polyvinyl alcohol resin having a carbojcyl group (hydrolysis degree of 
94.0 % by mol). Viscosity of. 10 % by weight aqueous solution of the 
obtained polyvinyl alcohol resin having a calboxyl group under a 
shearing rate of 2.5 X lO'sec' at 40'C was measured with the 
Herkules-type rotational viscometer (made by Mitsui Electronic 
Technology Co., Ltd.) and was found to be 20 mPa-s. 
[0019] 

6.00 parts of the above polyvinyl alcohol resin having a 
carboxyl group and 0.12 part of sodium polyacrylate (polymerization 
degree of 3000) (2 parts of sodium polyacrylate based on 100 parts of a 
polyvinyl alcohol resin having a carboxyl group) were dissolved in 93.88 
parts of water to obtain a coating solution. The coating solution was 
applied on one side of glassine paper having a basis weight of 65 g/m= 
and an air permeability of 100 seconds so that the applied amount was 
0.7 g/m^ converted to a solid content of resin. The paper was dried at 
lOS'C for 2 minutes with a cylindrical rotation-type dryer and then was 
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passed through a supercalender (temperature: SC^C, linear pressure: 40 
kg/ cm). Subsequently, after applying a releasing agent solution (100 
parts of electron ray curing non-solvent silicone [made by Shin-Etsu 
Chemical Co., Ltd. rX-'52-131Jl ] and 30 parts of platinum catalyst) so 
that the applied amount was 1.0 g/m^ converted to solid content, a layer 
of the releasing agent was formed by irradiating electron ray thereon, 
obtaining a release paper. 
[0020] 

Regarding the obtained release paper, barrier property (air 
permeability) and releasing property were evaluated according to the 
following manner. 
(Barrier property) 

A seimple piece of the paper was fixed to Oken type air 
permeability test machine (made by Asahi Seiko Co., Ltd) and the time 
(seconds) required for 100 ml of air to pass through the paper was 
measured based on the air permeability of JIS P 8117. 
(Releasing property) 

An acrylic emulsion adhesive agent (made by Nippon Carbide 
Industries Co., Inc. TNikazol L-145JI ) was applied on the surface of the 
releasing agent layer of the release paper so that the applied amount 
became 25 g/m^ with a reverse roll coater. After drying with hot air at 
130°C, a wood free paper having a basis weight of 65 g/m^ was pasted 
together. Releasing strength (g/50mm) when peeling the paper at the 
rate of 0.3 m/min in the standard condition was measured and 
evaluated as follows. 
O — less than 100 g/50mm 
A--; 100 to 200 g/50mm 
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X— 200 g/50mm or more 

The obtained release paper dissolved in water easily by the 
usual recycling process. Therefore, it can be collected as used papers. 
[0021] 

Examples 2 to 5 and Comparative Examples 1 and 2 

The polyvinyl alcohol resin having a carboxyl group and 
polyacrylate described in Tables 1 and 2 were used and evaluated in the 
same manner as Example 1. The result was shown in Table 3. 
(0022] 

[Table 1] 
[0023] 

[Table 2] 
[0024] 

[Table 3] 
[0025] 

[Effect of the Invention] 

The release paper of the present invention comprises a base 
paper and a specific resin composition (a) applied thereon, and has 
excellent barrier property, which prevents a releasing agent from 
permeating into the paper and also has excellent releasing property. 
Furthermore, since the release paper of the present invention dissolves 
in water easily by the usual recycling process, it can be collected as used 
paper. Therefore, the release paper of the present invention is useful 
for a substrate of an adhesive label, heat sensitive label, adhesive tape 
and adhesive sheet. 
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